Flow-through flaps, wherein two or more flaps are placed in series using microvascular anastomoses, are indicated for the coverage of longer and wider defects, typically in extremities. These flaps are technically demanding but, more importantly, are associated with distal flap loss. To overcome these problems, the 'Orochi' concept of placing multiple flaps in parallel as part of a modular reconstruction has been put forward. In this article, this concept is illustrated in two cases of extremity reconstruction with the use of a sequential triple thoracodorsal perforator (TAP)-intercostal artery perforator (ICAP)-superficial circumflex iliac artery perforator (SCIP) mega-flap placed in parallel with a free TAP flap at the distal end of the defect. These modular mega-flaps are connected to a common vascular trunk by means of end-to-side microvascular anastomoses or perforator-to-perforator anastomoses to create parallel vascular systems; hence, the 'Orochi' (hydra-like) analogy. This allows for extensively long extremity defects of over 50 cm to be reconstructed safely. The use of the TAP-ICAP-SCIP model also confers the advantage of minimising operating time, negating the need for repeated positional change as with multiple flap elevation and a relatively concealed donor site.
INTRODUCTION
The reconstruction of longer and wider defects in extremities remains a challenge in the reconstructive setting. The extended latissimus dorsi musculocutaneous (LDMC) flap and anterolateral thigh (ALT) flap have longer vascular dimensions [1] , but are still disadvantaged by the limited dimensions of a single angiosome and invasive donor sites. Hence, the need for lateral thinking to create a new flap or flap combinations with a longer reach alongside the reduced donor site morbidity. Sequential LDMC and groin flap or erstwhile named 'siamese' flaps had a great advantage for longer defects in the extremity. However, the major problems are (1) short pedicle length of the superficial circumflex iliac artery (SCIA) system, which restricts its longitudinal dimension, 
SURGICAL TECHNIQUES
In a retrospective study of two cases of extremity reconstruction, the 'Orochi' flap concept is illustrated as a multi-staged procedure. In the first stage, a free TAP flap is raised with the patient in the supine position, with a width of less than 8 cm, allowing for direct closure. The TAP flap is then inset at the distal end of the defect with anend-to-side or perforator-to-perforator microvascular anastomosis, thereby creating a parallel vascular system. At the next stage, a sequential TAP-ICAP-SCIP triple mega-flap is raised using two concurrent surgical teams operating in the axillary and groin areas, respectively. Bloodless elevation is very important so as not to damage the perforators. For this purpose, the flap is elevated subfascially using cautery scissors, even around the perforators of the flap pedicle. The length of the SCIP flap's vascular pedicle can be increased by further dissecting the SCIA [2] , allowing for greater ease of pivoting the flap. This manouevre necessitates the division of the lateral femoral cutaneous nerve (LCFN) as the SCIA system passes beneath it. The LCFN is subsequently coapted again after flap elevation [2] .
As this mega-flap transverses three angiosomes, viz. the SCIP, TAP, and ICAP systems, the ICAP in the middle third of this sequential flap should also be dissected akin to the TAP and SCIP pedicles, and transected near the rib. This maximises the pedicle length. Its inclusion allows for an additional option of supercharging the mid-third of the mega-flap in case it is poorly vascularized. This may be needed if the ICAP system has hypoplastic or absent vascular channels. Once the flap is raised, it is pivoted on the TAP or SCIP pedicle, depending on whether the defect to be reconstructed is on the upper or lower extremity. Once inset, the distal flap vascular pedicle is supercharged in parallel to the main vessel via end-to-side or perforator-to-perforator anastomoses to further vascularise the mega-flap.
CASE 1
A 35-year-old carpenter developed necrotizing fascitis of a wide area of the left arm after a contaminated nail puncture injury. After radical debridement of soft tissue, the defect was initially reconstructed with a meshed split skin graft, which, however, caused severe scar contracture of the entire forearm and lateral portion of the upper arm, in the longer term ( Figures 1A,B) . In a subsequent surgery in the supine position, a free TAP flap (35 x 8 cm) from the and concomitant vein (end-to-end) at the level of wrist joint ( Figure 1G ). Subsequently, the narrow skin area of these flaps was widened using silicone expanders ( Figures 1H,I ).
CASE 2
A 45-year-old woman had lipodystrophy over the anterior aspect of her left thigh as well as the medial aspect of the left knee (Figures 2A,B) . As in Case 1, the first stage entailed the use of the free TAP (30 x 7 cm), in the supine position from the contralateral middle axillary region. The initial defect reconstructed was the distal-most part of the overall defect. Microvascular anastomosis was then performed with an end-to-end, perforator-to-perforator anastomosis between the flap pedicle and recipient perforators around the knee. Donor site was closed directly. In both of these cases, the postoperative course was smooth with no evidence of partial or total flap necrosis. Follow-up at five-years (Case 1) and twenty-months (Case 2) documented improvements in both functional and aesthetic terms, both in the donor and recipient areas (Figures 1G, 2E ).
DISCUSSION
The reconstruction of very long and narrow defects, specifically of the extremities, has previously been described with the use of flaps such as the LDMC-groin flap [1] , bilateral deep inferior epigastric artery perforator (DIEP) flaps [3] [4] [5] , and the turbo-charged gracilis myocutaneous flap [6] . Others have similarly reported the Tensor Fasciae Latae (TFL)-sartorius musculocutaneous flap [7] as well as the ALT-SCIP flap [8] . These flaps, variously termed as 'siamese' or sequential flaps, however, are still relatively limited by their length.
Sequential combinations of double flap transfers with double source vessels and distal vascular supercharge are known to provide sufficient nourishment for large skin territories. Transposing the perforator flap concept onto this allows for a more refined approach. In 2001, the authors summarized and classified the concept of combining tissue transfers [9, 10] . Since that time, additional permutations and combinations of microsurgical options have been proposed. In particular, the perforator flap technology provides a less invasive procedure with reduced morbidity due to muscle preservation. It is also aesthetically superior to its predecessors, e.g., the LDMC-groin flap. This was the premise for the development of the triple TAP-ICAP-SCIP mega-flap for coverage of longer and wider defects in the extremities.
Hallock first reported the original chimera combined flap without an additional free-flap [11] , while the authors expanded on this in their classification of chimeric flaps using a single source vessel [9, 10, [12] [13] [14] (Figure 3) . The onestage chimeric combination of an anterolateral thigh flap with a vascularized iliac bone or fibula [12] [13] [14] , reported originally by us, is an example. However, the underlying premise in all of these flap constructs is that they are essentially 'flow-through' flaps (vascularly in-series). These combinations have been noted to have an increased risk of distal flap necrosis [15] as well as prolong the operating time necessary to harvest flaps from different donor sites in cases with very long and narrow defects. In this regard, the multi-stage combined flaps are ideal, as stratifying the overall procedure into modular components allows for shorter procedures at each stage.
The name 'Orochi' is derived from a mythological Japanese eight-headed snake, akin to a 'hydra'. The term alludes to the creation of parallel vascular systems (flaps), but are connected to a single or several source vessels (Figure 3) . This preserves the source vessel particularly important, e.g., in the case of the femoral vessels to the lower limb, while also minimising the num- 
INNOVATION
This is demonstrated here by the two or three-staged procedure using a free TAP flap followed by a sequential triple TAP-ICAP-SCIP mega-flap (Case 2, additionally supercharged) and free SCIP flap (Case 1), both of which are in parallel to the main source vessel and independent of one another. The additional advantages are (1) shorter procedures, (2) the ability to modularly reconstruct defects up to 50 cm without constant intra-op positional changes, and (3) minimal donor site morbidity, i.e., a secondary defect that is closed directly without having to sacrifice functional muscles. Nevertheless, the 'Orochi' flap system requires complicated flap elevation, microvascular expertise, and coaptation of the transected lateral femoral cutaneous nerve in certain instances [2] . It should hence be performed with much pre-op planning and meticulous dissection. In addition, this triple mega-flap is not indicated for patients who received previous axillary or groin dissection.
Regarding our multistage procedure for combined tissue transfer, it still exists that the basic advantage of the combined flap reconstruction is to cover large defects in a single-stage procedure. When we proposed the one-stage combined tissue transfer until 2000, we thought one-stage was the best. However, in the last 10 years, my initial opinion has changed with long periods of experience of lots of one-stage combined chimera flap transfers, because the one-stage combined flap transfer could not exceed beyond the standard outcome. This paper introduces the preliminary my own new concept of new style combined tissue transfers to aim aesthetic reconstruction for massive complex defects. Now, I am continuously writing series of new style multistage combined tissue transfers for future advancement for aesthetic microsurgery.
Regarding Case 2, there was a criticism that the aesthetic outcome in terms of contouring on the leg could be more consistent with a single-stage free-flap procedure using supercharging DIEP flap, avoiding a patchwork flap look. This method is more common and we also have many experiences in breast reconstruction. The actual defect in Case 2 was 80 cm in length. Double DIEP flaps longer than 50 cm seem to be difficult in oriental patients. Direct closure of donor site is impossible in 80 cm length. Bilateral SCIP may have the potential to extend the 80 cm length. Also, our triple mega-flap is new and has more potential to extend the territory in future. This may be a goal of the next step flap advancement.
The creation of parallel flap systems along an extremity defect, for example, allows its use for extra long (up to 50 cm) and wide defects, especially useful in young females and children. As any subsequent flap reconstruction uses the source vessel as a hub rather sacrifices its primary function, the 'Orochi' flap concept allows any number of flaps to be added onto the vascular axis without compromising distal vascularity of both the sequential flap construct or the extremity/organ.
Regarding another 'Orochi' flap, combined sequential (ALT-SCIP, DIEP-SCIP, DIEP-DIEP, SCIP-SCIP, TAP-DIEP flaps etc.) and additional free-flapsare proposed. The indications of these flaps are defects with difficult repair with one-stage chimera transfer with respect to fewer techniques, manpower, and/ or surgical time; multistage tissue transfer for extensive 3-dimensional complex defects including longer and wider defects, not only in the limbs, but the whole body.
CONCLUSION
We believe that the concept and technique of the multi-stage 'Orochi' combined flaps (sequential flaps in parallel) exemplified here would open a new vista in reconstructive microsurgery.
